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(57) ABSTRACT 

A microwave synthesizer apparatus features very low phase 
noise, fine frequency resolution and wide tuning range 
coverage. The microwave synthesizer apparatus utilizes a 
fundamental offset source in an offset phase lock loop (PLL) 
to translate an output signal Fout to a lower IF signal Fif for 
locking to a low frequency interpolation signal Fint. The use 
of the fundamental offset source instead of the conventional 
multiple frequency offset signal from a comb generator or 
sampler results in superior phase noise and spurious perfor- 
mance. The synthesizer comprises a main signal loop having 
a main loop VCO that produces an output signal Fout and an 
offset signal loop having an offset VCO that produces an 
output signal Fos. The signals Fos and Fout arc mixed in the 
main loop to control the frequency of the signal Fout. The 
main loop VCO and the offset loop VCO preferably are 
YIG-tuned Oscillators (YTOs) that share a main coiL 
Moreover, the main YTO and the offset YTO preferably 
have a common housing and further, each of the main YTO 
and the offset YTO has a separate FM coil. The use of a dual 
YTO in the microwave synthesizer apparatus minimizes 
overall cost and power consumption of the synthesizer by 
combining the dual YTO in the single package. In one 
embodiment, the microwave synthesizer further comprises a 
mode selection feature that selects between operation of the 
synthesizer in an offset or dual loop mode and a variable 
divider or single loop mode. In another embodiment, the 
microwave synthesizer further comprises a selectable fre- 
quency divider that produces the output signal Fos with a 
smaller frequency step size. 
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[57] 



ABSTRACT 



The synthesizer includes an output PLL having a di- 
vidc-by-Nl divider in its feedback loop. The output 
PLL is couples through frequency offset circuitry to 
receive a reference signal from a driver PLL having a 
divide-by-N2 divider in its feedback loop. Another 
divide*by*Nl divider coupled a reference oscillator to 
the driver PLL. The reference oscillator provides an- 
other reference signal. As a result, the setting for Nl 
controls the course frequency tuning and the setting for 
N2 controls the fine frequency tuning of the synthesizer 
which provides any one of a plurality of selectable 
predetermined output frequencies. The adjacent select- 
able frequencies are closer together than the frequencies 
of the reference signals. The synthesizer has a simple 
configuration and provides a high degree of output 
frequency resolution, fast acquisition and low noise. 
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